ISSN 1738-3935 (Print)
New & Renewable Energy ISSN 2713-9999 (Online)
https://doi.org/10.7849/ksnre.2021.0012

Kyoung Won Na”* - JinHun Choo? - Byung Jun Lee”

Received 31 May 2021 Revised 11 August 2021 Accepted 19 August 2021 Published online 9 September 2021

ABSTRACT Recently, the Korean government announced a plan to activate renewable energies, with focus on clean energy sources
such as solar and wind power as the core and the goal of achieving carbon neutrality by 2050. Unlike other photovoltaic (PV) systems,
offshore PV installations are advantageous for large-scale expansion because of the ease of securing sites; they also enable lowering
the power generation costs based on construction of large-scale power facilities of megawatt class or higher owing to low noise and
landscape damage. However, any power generation should proceed with consideration of the special environmental conditions of the
ocean. Above all, when installing large-scale facilities, it is important to reduce fluctuations of the structure and secure stability to
actively respond to waves. This study is concerned with the development of a floating body technology that actively responds to waves
so as to enable commercialization of offshore solar power. A unit platform for research and development on offshore PV generation
was installed in the Saemangeum sea, and the structural fluctuations and stability were analyzed to ensure conformity with the major
performance indicators.

Key words Floating photovoltaic(F-3-4] € ¢F31), Offshore floater(3]4}F -3 A)), Field performance test(2 3] A5 H 7},
Motion response(>-%-39)

Nomenclature Dire : direction, °

L length, mm S_(w) : response spectrum

: width , mm S.(w) : wave spectrum

: diameter, mm A : scale factor

4 o =

: thickness, mm H, :expected wave height

H, :eresent wave height
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RMS : root mean square
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Table 1. Properties of offshore PV unit platform
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Fig. 1. Test site

Fig. 2. Installation of offshore PV
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Fig. 3. Configuration of test equipment

Table 2. Properites of test equipment

No Item Spec

— Model: AWAC—-600 kHz

— Weight : 5.6 kg

— Height : 0.17 m

— Diameter : 0,21 m

- LWH: 296 mm 31,4 mm, 10 mm
— Weight : 20 g

— Response Time < 1ms

— L W,H :54 mm, 54 mm, 18 mm

— Weight: 47 g

— Communication : RS—23

Wi—fi, Bluetooth

@ | Wave Gauge

@ | IMU sensor
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Fig. 5. Coordinate system configuration
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Fig. 6. Occurrence rate of wave direction
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Table 3. Unit platform RMS data

_ RMS
CASE (:) ISL; (Dol)r Heave | Pitch | Roll
@) ©) ©)
1 0.20 2.41 | 166.36 | 0.0039 0.48 0.78
2 0.20 2.09 | 137.53 | 0.0035 0.60 1.00
3 0.25 2.03 | 290,79 | 0.0036 0.59 0,71
4 0.25 2,20 | 217,81 | 0,0034 0.21 0.47
5 0.25 2,19 | 263,24 | 0.0034 0.23 0.23
6 0.25 2.04 | 348,37 | 0.0036 0.18 0.73
7 0.25 2,10 | 272,50 | 0.0033 0.16 0.52
8 0.30 2,41 | 141,21 | 0.0572 1,93 1,70
9 0.30 2,08 | 40.60 | 0.0037 0.63 0.90
10 0.30 2,37 272,90 | 0,0055 0.45 0.98
1 0.30 2,30 | 86.08 | 0.0034 0.26 0.45
12 0.30 2,27 | 179.98 | 0,0037 0.47 0.23
13 0.30 2,17 | 143.74 | 0.0039 0.16 0.36
14 0.30 2,24 | 100.95 | 0.0034 0.15 0.67
15 0.35 2.38 75.46 | 0.0041 0.55 0.23
16 0.38 2.43 | 111.26 | 0.0040 0.08 0.32
17 0.38 2.50 | 126.56 | 0.0038 0.13 0.30
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Fig. 7. Time series and wave spectrum (Case 6, Case 12)
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(b) Time domain results and motion spectra— Pitch (Case 6, Case 12)
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Fig. 8. Time domain results and motion spectra
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RAO(w) : Response amplitude operator
S.(w)  : Response spectrum
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